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Abstract

To attain useful resolution for a low frequency SAR (Synthetic Aperture
Radar) for image mapping, the radarinust be designed with a frequency bandwidth
close to or greater than its center ficquency. This kind SAR is referred to as the
ultrawide band SAR. An vltimw de Fand SAR s capable of an ultimate resolution
being a fraction of the wavelengh of ils center frequency. Towever, it is relatively
difficult to achicve the ultimate resolution from such an airborne SAR flying in a
straight line path because of the diffic dty mhandling, its extremely long aperture. In
contrary, the synthetic aperture Tength for this SAR inca circular flight path has a
more reasonable aperture length. Due to its potential application in under ground
mapping,. 1t is interesting to stucly some processing related issues. This paper will
address the topic of impulse response amalysis and shaping,.

Due to the complexity of the nathematics, only approximation form of the
impulse response was given in juio1 literatore in acoustic field. There is a Jack of
understanding of the impulse 1espoense waveform as a function of the distance
between the target and the center of £he mapping circle. This paper characterizes the
impulse response by the distiilution of the residuals of the slant range distance
‘moduloed by a constant. 1t als» suggests a weighting function in the frequency
dimension of the fast time to achicve anideal Jine function of the impulse response.
Simulation results verificd both i1 weighted and unweighted impulse responses.

* The rescarch described in 1 1 poper was carried out by the Jet Propulsion
laboratory, California Instituteol cchnology, undeta coneaee with the National
Acronautics and Space Admimsration




